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5  E =  @B
@t
(2.1)
5  H = @D
@t
+ J (2.2)
5  D =  (2.3)
5  B = 0 (2.4)
?????? E[V/m]???H[A/m]?????D[C/m2]????? B[T]????? [C/m3]??
??? J[A/m2]?????????????? (2.5),(2.6)????
D = 0E (2.5)
B = 0H (2.6)
????0 ?????????0 ????????????? (2.5),(2.6)?? (2.1),(2.2)???
???
5  E =  0 @H
@t
(2.7)




? 2.1: 2?? FDTD?????????????????
4














































































































































































































































































????????? x; y??????????? i; j???i = 0  Nx; j = 0  Ny??????
?????????????? x; y??????????? is; js???is = 0  Nxs; js = 0  Nys
??????????????????????????????????????? i = im1 
im2; j = jm1  jm2???????????????????????? 2???????????
????? (2.30)????
Nxs = 2(im2   im1) Nys = 2( jm2   jm1) (2.30)
? 2.4: ???? (??????)
7
?????????? 2.4???????????????????????? Hz????
B? Ex; Ey?????????????????????? hzs????I? exs; eys?????
???????????????? exs; eys??? hzs????
2.2.2 ????

















1. ????????? Ex; Ey???










































































2. ?????????? exs; eys???










































































? js = 0???































im2   1; jm1
)
(2.39)








im2   1; jm1
)
(2.40)
? js = Nys???































im2   1; jm2
)
(2.43)








im2   1; jm2
)
(2.44)
 eys?is = 0???































im1; jm2   1
)
(2.47)












































im2; jm2   1
)
(2.51)






























































































































6. ????? Hz?????????? hzs????
?????????? Ex; Ey????????????????????????? Hz?
??????????????? hzs?????????
? 2.6: ??????????
? j = jm1??? ( j = jm2   1??????)
Hz(im1; jm1) = 14
(




Hz(im1 + 1; jm1) = 14
(




Hz(im2   1; jm1) = 14
(
hzs(Nxs   2; 0)+ hzs(Nxs   2; 1)+ hzs(Nxs   1; 0)+ hzs(Nxs   1; 1)
)
(2.57)
?i = im1??? (i = im2   1??????)
Hz(im1; jm1 + 1) = 14
(




Hz(im1; jm1   2) = 14
(








??????????????????????????????? 1:0  103????????
???????
????? Rx = 1:0 m,Ry = 1:0 m?????????????????x = 1:0 cm,y = 1:0 cm
??????????????????? 2??????????????????? xs = 0:5






















































?????????????? f  211 MHz????Hz????? 1????? Hmn = 1????
???????0.192s????????? (0.505m,0.480m)?????????? 2.8?? 2.7













































? 2.9: ?? L=0.2 m?????? (0.505 m,0.480 m)????
12
? 2.8?? 2.9????????????????????????????????????
????????? Ex ??????? 2.8?? 0.14 s??????????????????






















? 2.10: ???????? L?????????
?????????????? 2.1??????
? 2.1: ????????????




























fCEx(i; j)   TEx(i; j)g2 (2.63)
????????????CEx(i; j)?????TEx(i; j)?? (A.38)??????????????

































































? 2.12: ???????? L?????????





























L=0.1 m? RMS???? 50??????????L=0.2 m? RMS?????????? 100






????? L=0.2m????????????? x???y?????????????? y=0.5

































































































































































































????? Rx = Ry = 1m?????????? A,B,C,D,E,F???? 3.2??????????
????????
? 3.2: ???????? (???)
????????????? x = y = 1:0 cm??????????????????? 2??
????????????????? xs = ys = 0:5 cm????????????? t = 11:7
ps???????????
Jx =
8>><>>: 1xy sin3 !0t (0 < t < T )0 (t > T ) (3.5)
???(0.25 m,0.50 m)????Ex?????????????? f0 = 1:0GHz?!0 = 2 f0?T = 1= f0
























































? 3.3: ???????? RMS??
????????????????? RMS???????????????????????
RMS??????????????????????????A?F???? Ex???????





























































































































































































































??????????????? Rx = Ry = 1m?????????? A,B,C,D,E,F?? 3.6??
???????? (3.5)????
????????????? x = y = 1:0 cm?????????????????????
? 2??????????????????? xs = ys = 0:5 cm?????????????
t = 11:7 ps????
? 3.6: ????????
????? r = 2????????? (0.50 m,0.50 m)???? 0.16m 0.16m???????
3.7????????????????? (?? 2)?????????????????????
???????????????????????????????????????????









































































































????????????? y=0.50m?????x??? x=0.50, 0.55, 0.60, 0.65, 0.70, 0.75, 0.80 m
?????????????????????????????????????????????
?????????????????? (0.40m,0.50m)?(0.45m,0.50m)??????(0.25m,0.50m)
??????? (' 0:30m)????????????? 0.37s?0.53s???????????
????x???????? 0.50m?????????????? (r = 1)??????????

















































??????????????????? x=0.50m?????y??? y=0.50, 0.55, 0.60, 0.65,
0.70, 0.75, 0.80 m????????????????????????????????????






















































???? r = 2????????????????????????????????????
??????????????????
?????? 3.6???????? r = 2; 3; 5??????????????? y=0.50m???























??? x=0.65m??????????????? x=0.75m??????????? r = 3; 5??
3.14?????











?????r = 3; 5???????????????????????????????????
??????????????????????????????????????
?????? 3.6???0.16m0.16m?????0.2m0.2m???????????????





























?????x??? x=0.50, 0.55, 0.60, 0.65, 0.70, 0.75, 0.80 m????????????????
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+ k20Hz = 0 (A.7)
?????? Hz? x,y??????????????????



































X(x) = A cos(kxx) + B sin(kxx) (A.12)




??????? x = 0;Rx??????8>>>><>>>>:
@Hz
@x
(x = 0) = 0
@Hz
@x
(x = Rx) = 0
(A.14)
????y???? y = 0;Ry????8>>>>><>>>>>:
@Hz
@y
(y = 0) = 0
@Hz
@y





dx (x) =  kxA sin(kxx) + kxB cos(kxx) (A.16)
???????????
dX
dx (x = 0) = Bkx = 0 (A.17)
) B = 0 (A.18)
dX
dx (x = Rx) = Akx sin(Rxkx) = 0 (A.19)
A , 0?? ) kx =
m
Rx
(m = 0; 1; 2:::) (A.20)
?? y??????????? (A.13)???????
dY




dy (y = 0) = Dky = 0 (A.22)
) D = 0 (A.23)
dY
dy (y = Ry) = Cky sin(Ryky) = 0 (A.24)
C , 0?? ) ky =
n
Ry
(n = 0; 1; 2:::) (A.25)
?????8>>>>>><>>>>>>:








































































































































































































x + k2y =
 
m
Rx
!2
+
 
n
Ry
!2
= !200 (A.40)
??????
! =
1p
00
s 
m
Rx
!2
+
 
n
Ry
!2
(A.41)
?????? f ?
f = !
2
=
1
2p00
s 
m
Rx
!2
+
 
n
Ry
!2
(A.42)
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